Contractile rabbit aortic smooth muscle cells in culture. Preparation and characterization.
Investigations were conducted to determine whether rabbit aortic smooth muscle cells (SMC) reproduce their essential in situ features in culture. Enzymatically isolated cells in culture were compared with their in situ state in terms of myosin and caldesmon isoform expression, sensitivity to Ca(2+)-mobilizing agonists, and contractility. Protein marker expression was assessed by electrophoresis and quantitative immunoblotting, and intracellular free Ca2+ ([Ca2+]i) measurements were accomplished using indo-1, a Ca(2+)-sensitive fluorescent dye. Contraction of SMC grown on deformable silicone films was monitored optically. Before the onset of cell division (3 to 6 days in culture), SMC still contained significant although decreasing amounts of smooth muscle myosin (SM1 and SM2 isoforms) and they started to express nonmuscle-type myosin. The relative content of 150-kDa caldesmon decreased, whereas the expression of 77-kDa caldesmon increased during this period. In the confluent primary culture (11 days), SM1 was expressed, but 150-kDa caldesmon was hardly detectable. Histamine (10(-5) mol/L), serotonin (10(-6) mol/L), and thrombin (1.5 units/mL) contracted deendothelialized rings of rabbit aorta, but only histamine was able to elevate [Ca2+]i 2.5- to 3-fold and induce reversible contraction of primary nondividing cells. [Ca2+]i elevation in response to histamine was due both to Ca2+ mobilization from intracellular stores and Ca2+ flux across the plasma membrane. After the onset of proliferation, SMC regained the ability to elevate [Ca2+]i in response to serotonin and thrombin but lost the ability to contract. Thus, primary cultured quiescent rabbit aortic SMC (3 to 6 days in culture) retain the essential features of vascular SMC in situ (eg, smooth muscle specific contractile and regulatory proteins, vasoactive hormone sensitivity, and contractility).